Rapid and transient intracellular oxidative stress due to novel macrosphelides trigger apoptosis via Fas/caspase-8-dependent pathway in human lymphoma U937 cells.
The ability of the derivatives of macrosphelides (MS) core (simplified 16-membered core structure of natural MS) to induce apoptosis in human lymphoma U937 cells was investigated. Of the five compounds examined, MS core with ketones at 8 and 14 positions (MS5) showed the highest potency to induce apoptosis, while another, MS3 with one ketone, was minimal potent. MS5 was found to induce apoptosis in the U937 cells in a time- and dose-dependent fashion, as confirmed by DNA fragmentation analysis. MS5 treated cells showed increase in intracellular reactive oxygen species (ROS), glutathione depletion, Bid activation and lipid peroxidation. Pretreatment of cells with pancaspase inhibitor resulted in the complete inhibition of MS5-induced apoptosis. N-Acetyl-l-cysteine (NAC) pretreatment resulted in the increase in glutathione concentration, reduction of intracellular ROS, complete inhibition of DNA fragmentation, mitochondrial membrane potential (MMP) collapse, Fas externalization and caspase-8 activation. Furthermore, MS5-induced oxidative stress also triggered transient increase in intracellular calcium ion ([Ca2+]i) concentration which was completely inhibited by NAC. Pretreatment with an intracellular Ca2+ chelator, BAPTA-AM reduced MS5-induced DNA fragmentation and caspase-8 activation while it has marginal effects on MMP collapse. Taken together our present data showed that a rapid increase in intracellular ROS by MS5 triggers apoptosis via the Fas/caspase-8-mediated mitochondrial pathway suggesting that the presence of diketone makes the compound more potent to induce apoptosis. These characteristics of MS5 will make it useful for therapeutic applications of targeted apoptosis.